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(57)Abstract 

PURPOSE: To prevent a deterioration in separation through 
effective control over configuration between regions, by providing an 
adjacent-region separating region as a space between two regions, 
i.e., a region, in which devices are separated with only trench 
isolation and a region, in which devices are separated with selective 
oxidation. 

CONSTITUTION: An ac(jacent-region separating region with a length 
of several jam is formed between two regions, i.e., a region, in which 
devices are separated with only trench isolation and a region, in 
which devices are separated with selective oxidation. By this means, 
there is no fear of an abrupt step that is formed when a recessed 
part as a trench 4, and a projecting part as a selective oxide film 7 
are made close to each other. Then, the configuration control can 
be improved, and friction between the trench 4 and selective oxide 
film 7 is prevented so that the regions can be completely separated. 
Consequently, the separation between regions can be enhanced 
sufficiently. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by preparing spacing in the semiconductor device equipped with 
the field where separation between components is performed by only trench isolation, and the field where separation 
between components is performed only by selective oxidation among these both fields of the semi-conductor 
substrate with which both the above-mentioned fields were formed, and becoming as an isolation region between 
fields 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor device equipped with the semiconductor device 
especially the field where separation between components is performed by only trench isolation, and the field where 
separation between components is performed only by selective oxidation. 
[0002] 

[Description of the Prior Art] Although the selective oxidation film is used for the isolation between transistors in a 
semiconductor device in many cases, when the design Ruhr is a high accumulation MOS device 0.5 micrometers or 
less, the isolation by trench isolation becomes effective. It is because higher separative power is acquired and 
display flatness of the front face after formation can moreover be made very high, trench isolation narrowing 
occupancy area as compared with the selective oxidation film. 

[0003] However, it is necessary to form the several times as many component isolation region as this in a 
circumference circuit part for the component isolation region based on the minimum design Ruhr by high 
accumulation memory at a memory cell array part And trench isolation is not suitable for a big component isolation 
region, because, the isolation by trench isolation — general — the front face of a silicon semi-conductor substrate 
— a trench (slot) — digging — this trench — for example, Si02 etc. — although carried out by embedding an 
insulator layer and insulating electrically, it is because a very complicated process is needed though it is very 
difficult to embed a narrow slot and a large slot with sufficient homogeneity at coincidence and is not impossible. 
[0004] Then, although it is detailed, it is possible that trench isolation is formed in the component isolation region of 
the memory cell section where the homogeneity of a dimension is demanded severely, and a large thing forms the 
selective oxidation film in the component isolation region of the circumference circuit section demanded. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, trench isolation is formed in the component isolation region 
of the memory cell section, and if the selective oxidation film and trench isolation approach in [ a large thing ] 
forming the selective oxidation film in the component isolation region of the circumference circuit section demanded, 
the controllability of the configuration of the part will worsen, and there is a problem of being hard to acquire desired 
component separative power. It is because the isolation construction of the selective oxidation film and trench 
isolation differs from a configuration greatly. It is because a crevice called a trench is generated, a big level 
difference will be made, or **** will arise and a crystalline fall will specifically arise in the case of trench isolation, if 
it becomes reverse with heights since the selective oxidation film expands when silicon oxidizes, it approaches and 
both are stationed. 

[0006] It succeeds in this invention that such a trouble should be solved, the controllability of the configuration 
between the field is raised in the semiconductor device equipped with the field where separation between 
components is performed by only trench isolation, and the field where separation between components is performed 
only by selective oxidation, and it aims at making it the separative power between fields not decline. 
[0007] 

[Means for Solving the Problem] this invention semiconductor device is characterized by for the separation between 
components of a semi-conductor substrate preparing spacing between the field performed by only trench isolation 
and the field performed only by selective oxidation, and considering as the isolation region between fields. 
[0008] 

[Example] Hereafter, this invention semiconductor device is explained to a detail according to an illustration 
example. Drawing 1 is the sectional view showing one example of this invention semiconductor device. In a drawing, 
1 is a semi-conductor substrate, 4 is a trench, and the trench 4 which appeared in the drawing is a trench nearest 
to a circumference circuit in the trench for the separation between components of a memory cell array field, the 
insulator layer for trench pads by which 10 was formed in this trench 4 — it is — Si02 from — it becomes. 
[0009] 7 is the selective oxidation film and the selective oxidation film 7 which appeared in the drawing is a thing by 
the side of a memory cell array most in the selective oxidation film of a circumference circuit 8 is a channel stopper 
and is formed in the periphery side of a trench 4 the base side of the selective oxidation film 7. 
[0010] 11 is the isolation region between fields prepared between the field where separation is performed by only 
trench isolation, and the field performed only by selective oxidation, and has width of face of several micrometers. 
The isolation region 1 1 between this field will be a field it was made not to prepare circuit elements, such as a 
transistor, in the semi-conductor substrate 1 surface section, and if it puts in another way, it will be several 
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micrometers in spacing prepared between the field where separation between components of the semi-conductor 
substrate 1 is performed by only trench isolation, and the field performed only by selective oxidation. 
[0011] In addition, it carries out carrying out ion implantation of the impurity of the same conductivity type as a 
substrate 1 etc.. and you may make it it not only does not to form a circuit element in the isolation region 1 1 
between fields, but form a high concentration diffusion layer. Even if wiring straddles this isolation region 1 1 upper 
part between fields, a possibility that the semi-conductor substrate 1 surface section may receive a bad influence 
with the potential of the wiring is lost, and it is because it is desirable. 

[0012] Since the isolation region 11 between [ of several micrometers ] fields was formed between the field where 
separation between components is performed by only trench isolation, and the field where separation between 
components is performed only by selective oxidation according to such a semiconductor device, the selective 
oxidation film 7 used as the trench 4 used as a crevice and heights approaches, a possibility that a level difference 
steep in the meantime may arise is lost, and a configuration controllability is good. Moreover, there is also no 
possibility that **** may arise between a trench 4 and the selective oxidation film 7. therefore there is also no 
possibility that the crystallinity of the semi-conductor substrate 1 may fall. Therefore, between fields is perfectly 
separable. That is, separative power between fields can be made high enough. 

[0013] Drawing 2 thru/or drawing 9 are the sectional views showing the manufacture approach of the semiconductor 
device shown in drawing 1 in order of a process, and explains the manufacture approach of a semiconductor device 
according to drawings, such as this, below. 

[0014] (1) First, as shown in drawing 2 , form the selective oxidation film 7 in the semi-conductor substrate 1. 8 is a 
channel stopper. 

(2) Next, as shown in drawing 3 , carry out sequential formation of the thermal oxidation film 2 and the polycrystal 
silicone film 3. 

(3) Next, form a trench 4 by carrying out dry etching, using the photoresist film 9 as a mask, as shown in drawing 4 . 
In this case, it is important to prepare spacing (11) of several micrometers between the trench 4 for the isolation of 
a memory cell array and the selective oxidation film 7 for isolation of a circumference circuit. 

[001 5] (4) Next, as shown in drawing 5 , remove the photoresist film 9 and form the channel stopper 8 in the side 
attachment wall and pars basilaris ossis occipitalis of a trench 4 by the ion implantation of an impurity. 
(5) Next, as shown in drawing 6 , form the insulator layer 10 for trench pads (Si02) by CVD. 

In addition, when the front face of an insulator layer 10 is buried on a trench 4 after CVD, it is good on this insulator 
layer 10 to deposit insulator layers, such as BPSG which carries out a reflow, and to carry out flattening after that 
at an elevated temperature. 

[0016] (6) Next, as shown in drawing 7 , remove the insulator layer outside a trench by carrying out etchback of the 
insulator layer 10 for trench pads. 

(7) Next, as shown in drawing 8 , etching removes the polycrystalline silicon layer 3. 

(8) Next, as shown in drawing 9 , remove the part and the thermal oxidation film 2 which project from the trench 4 of 
an insulator layer 10 by etching to an insulator layer, and a trench 4 will be embedded [ flatness and ] the neither 
more nor less. 

[0017] Circuit elements, such as a transistor, are not formed in the boundary part 11 of a trench 4 and the selective 
oxidation film 7, but it considers as the isolation region between fields with this boundary part 11. In addition, if it not 
only does not form a circuit element in this isolation region 1 1 between fields, but ion implantation etc. carries out 
the impurity of the same conductivity type as a substrate 1 and the high concentration diffusion layer is formed, 
even if wiring will straddle this isolation region 1 1 upper part between fields, a possibility that the semi-conductor 
substrate 1 surface section may receive a bad influence with the potential of the wiring is lost, and it is as the 
desirable thing above-mentioned. And it is as the losing [ a possibility that a configuration controllability may worsen 
by contiguity with the trench isolation sections 4 and 1 1 and the selective oxidation film 7, and an isolation property 
may worsen ] mist beam above-mentioned by forming the isolation region 1 1 between fields of proper width of face. 
[0018] 

[Effect of the Invention] this invention semiconductor device is characterized by preparing spacing among these 
both fields of the semi-conductor substrate with which both the above-mentioned fields were formed, and becoming 
as an isolation region between fields in the semiconductor device equipped with the field where separation between 
components is performed by only trench isolation, and the field where separation between components is performed 
only by selective oxidation. Therefore, according to this invention semiconductor device, since the isolation region 
between fields was prepared, the trench isolation used as a crevice and the selective oxidation film used as heights 
approach, a possibility that a level difference steep in the meantime may arise is lost, and a configuration 
controllability is good. Moreover, there is also no possibility that **** may arise between a trench and the selective 
oxidation film, therefore there is also no possibility that the crystallinity of a semi-conductor substrate may fall. 
Therefore, between fields is perfectly separable. That is, separative power between fields can be made high enough. 



[Translation done.] 



http://vvww4.ipdl.ncipi.go jp/cgi-bin/tran^web^cgLejje 



2006/03/28 



THIS PAGE BLANK (uspto) 



, JP.05-082637.A [DESCRIPTION OF DRAWINGS] 



1/1 V 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of this invention semiconductor device. 

[Drawing 2] It is the sectional view showing the 1st process of the semiconductor device shown in drawing 1 

[Drawing 3] It is the sectional view showing the 2nd process similarly. 

[Drawing 4] It is the sectional view showing the 3rd process similarly. 

[Drawing 5] It is the sectional view showing the 4th process similarly. 

[Drawing 6] It is the sectional view showing the 5th process similarly. 

[Drawing 7] It is the sectional view showing the 6th process similarly. 

[Drawing 8] It is the sectional view showing the 7th process similarly. 

[Drawing 9] It is the sectional view showing the 8th process similarly. 

[Description of Notations] 

I Semi-conductor Substrate 

4 Ten Trench isolation section 
7 Selective Oxidation Film 

I I Isolation Region between Fields 
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